

































HAS  BEEN  UTILIZED  WIDELY  IN  MONETARY  STANDARDS  JEWELRY 






;=  AND  TO  HELP  DESCRIBE  THE  RADIAL  DISTRIBUTION  FUNCTION 
DENSITY MEASUREMENTS OF LIQUID GOLD HAVE BEEN UNDERTAKEN 
FOR A  LONG TIME !LTHOUGH A NOBLE METAL  ITS ABILITY  TO  FORM 
MANY COMPOUNDS ;= BECOMES A DRAWBACK WHEN MEASURING 







CONTACT  DIAGNOSTIC  TECHNIQUES  HAVE  FOUND  SEVERAL  SPINOFFS 
ON  THE  GROUND  IN  PARTICULAR  FOR  PHYSICAL  PROPERTY 
MEASUREMENTS  AND  SOLIDI½CATION  STUDIES  "ESIDES  THE 
ADVANTAGE  OF  REMOVING  ANY  PHYSICAL  CONTACT  BETWEEN  A 
SAMPLE AND A SUPPORT THEY OFFER THE COMBINED ATTRIBUTES OF 
PROCESSING  MILLIMETERSIZE  OBJECTS  HANDLING  VIRTUALLY 
CONVECTIONFREE  MOLTEN  MATERIALS  FOR  HOURS  IN  ADDITION  TO 
EXCELLENT  TEMPERATURE HOMOGENEITY  AND WIDE  VIEW AROUND 
THE SAMPLES FOR DIAGNOSTICS
)N  THIS  WORK  ELECTROSTATIC  LEVITATION  AND  LASER  HEATING 
































&OR  THESE  EXPERIMENTS  SPECIMENS  WERE  PREPARED  BY  ARC 
MELTING !U WIRE   PURITY  .ILACO #ORP  *APAN	  INTO 
SPHEROIDS WITH DIAMETERS OF LESS THAN  MM &OR PROCESSING 
A  SAMPLE  WAS  CHARGED  BY  THERMIONIC  EMISSION  AND  WAS 




THE  FOCUSED  RADIATION    M	  COMING  FROM  THREE  #/ 
LASER  BEAMS    7	  4HIS  CON½GURATION  OFFERED  SAMPLE 
POSITION STABILITY AND ENHANCED TEMPERATURE HOMOGENEITY 
4HE  RADIANCE  TEMPERATURE  OF  THE  SAMPLE  WAS  MEASURED 
USING TWO AUTOMATIC PYROMETERS #HINO #ORP -ODEL )2#3 
OPERATING AT  M AND -ODEL  )2!0 OPERATING AT  
M	  WITH  RESPECTIVE  ACQUISITION  RATES  OF    AND    (Z 
#ALIBRATION  TO  THE  TRUE  TEMPERATURE  WAS  PERFORMED  WITH 




BACKLIT  SAMPLE  WITH  A  HIGHRESOLUTION  CHARGED  COUPLED 
DEVICE CAMERA EQUIPPED WITH A HIGHPASS ½LTER  NM	;= 
/NCE  MELTED  THE  SAMPLE  TOOK  A  SPHERICAL  SHAPE  DUE  TO 
SURFACE  TENSION  AND  ITS  IMAGES  AND  TEMPERATURE  WERE 
SIMULTANEOUSLY  RECORDED  4HE  SHUTTERS  OF  ALL  LASERS  WERE 
THEN CLOSED ALLOWING RADIATIVE COOLING OF THE SAMPLE !FTER 
THE EXPERIMENT THE SAMPLE AREA WAS EXTRACTED FROM EACH 
DIGITIZED  VIDEO  IMAGES  AND  MATCHED  TO  A  TEMPERATURE 
PRO½LE 4HESE IMAGES WERE CALIBRATED BY LEVITATING A SPHERE 




  $ENSITY  4M  4EMPERATURE #OEFF  4EMPERATURE     
  KGÀM	  KGÀM +	  +	  2EFERENCE  4ECHNIQUE
        4HIS WORK  %LECTROSTATIC LEVITATION
         +ASCHNITZ ET AL ;=  0ULSE HEATING
        'OMEZ ET AL ;=  $IRECT "UOYANCY
         'EBHARDT ET AL;=  )NDIRECT "UOYANCY
        6INET ;=  0ENDANT DROP
        ,UCAS ;=  $IRECT "UOYANCY
        -C'ONIGAL ;=  $ILATOMETRY
        +HILYA ET AL ;=  3ESSILE DROP
         'EBHARDT ET AL ;=  )NDIRECT "UOYANCY
        "RILLO ET AL ;=  %LECTROMAGNETIC  
          LEVITATION
         3TEINBERG ;=  #ALCULATION


























)N  CONCLUSIONS  THE  DENSITY  OF  LIQUID  !U  WAS  ACCURATELY 
MEASURED WITH A HIGH VACUUM ELECTROSTATIC LEVITATION FURNACE 
OVER  A  LARGE  TEMPERATURE  RANGE  WITHOUT  ANY  RISK  OF 
CONTAMINATION  4HE  DATA  SHOW  GOOD  AGREEMENT  WITH  THE 
LITERATURE VALUES ;= AND THEREFORE CON½RM THE VALIDITY OF THE 
TECHNIQUES USED #ONTRARY  TO  THE OTHER  TECHNIQUES USED SO 
FAR TO STUDY GOLD ELECTROSTATIC LEVITATION HAS THE CAPABILITY TO 
MAINTAIN A SAMPLE WITHOUT ANY PHYSICAL CONTACT WITH CONTAINER 
WALLS  AND WITHOUT  SEVERE CONVECTION  FOR  LONG DURATION    
HOUR	 -ORE  IMPORTANTLY PROPERTIES  SUCH AS  SURFACE TENSION 
AND VISCOSITY WHICH ARE VERY SENSITIVE TO EITHER CONTAMINATION 
OR  CONVECTION  COULD  BE  MEASURED  OVER  WIDE  TEMPERATURE 




7E WOULD  LIKE  TO EXPRESS OUR GRATITUDE  TO -R 9 7ATANABE 











    G	  &ROM  THESE  DATA  THE  VOLUME  EXPANSION 
COEF½CIENT WAS CALCULATED AS   X  +  4HE VALUES  THAT 
APPEARED IN THE LITERATURE WERE LISTED IN 4ABLE  FOR COMPARISON 
!T THE MELTING TEMPERATURE OUR DENSITY DATUM WAS WITHIN 
RESPECTIVE EXPERIMENTAL UNCERTAINTIES  IDENTICAL  TO ALL  THOSE 
REPORTED IN THE LITERATURE ;= /UR TEMPERATURE COEF½CIENT 
WAS ALSO IDENTICAL TO THAT MEASURED BY +ASCHNITZ ET AL USING 
A PULSED HEATING  TECHNIQUE  ;=  )T  IS HOWEVER   HIGHER 
THAN THAT REPORTED BY 'OMEZ ET AL ;= AND   SMALLER 
THAN THAT OF 'EBHARDT ET AL ;= )T IS ALSO HIGHER THAN   
COMPARED  TO  THE VALUE OF +HILYA ET AL  ;=   WITH 
THAT OF 'EBHARDT ET AL ;= AND   WITH THAT OF "RILLO ET 
AL ;= #OMPARED TO THE CALCULATIONS OBTAINED BY 3TEINBERG 
;=  USING  THE  DATA  OF  BOTH  REFERENCES  ;=  AND  ;=  OUR 
COEF½CIENT IS EITHER   HIGHER OR   LOWER
4HE  DISCREPANCIES  BETWEEN  OUR  TEMPERATURE  COEF½CIENT 




TECHNIQUE  ALLOWED  DENSITY  MEASUREMENTS  OVER  A  LARGE 
TEMPERATURE  INTERVAL  4HEREFORE  POSSIBLE  SOURCES  OF  ERROR 
COULD ARISE FROM THE FOCUSING OF THE SAMPLE THE DIGITIZATION 
OF THE IMAGE AND THE MEASUREMENTS OF SAMPLE MASS /THER 
AUTHORS  ;=  EMPLOYED  TECHNIQUES  EG  PENDANT 
DROP SESSILE DROP PULSE HEATING	 FOR WHICH POSSIBLE CHEMICAL 
REACTIONS  BETWEEN  THE  HIGHLY  REACTIVE MOLTEN METAL  AND  A 
SUPPORT COULD HAVE OCCURRED -ATERIAL PURITY GAS SOLUBILITY IN 
THE SAMPLES AND THE LEVEL OF VACUUM COULD ALSO EXPLAIN THE 
DISCREPANCIES  ;=  )N  FACT  SURFACE  CONTAMINATION  WOULD 
CERTAINLY  CHANGE  THE  EMISSIVITY  AND  THE  INTRINSIC  EMISSIVITY 
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